Background: Despite considerable investment in research, the existing research evidence is frequently not implemented and/or leads to useless or detrimental care in healthcare. The knowledge-practice gap proposed as one of the main causes of not achieving the treatment goals in diabetes. Iran also is facing a difference between the production and utilization of the knowledge of diabetes. The aim of this study was to assess the status of diabetes knowledge translation (KT) in Iran. Methods: This was a survey that executed in 2015 by concurrent mixed methods approach in a descriptive, cross-sectional method. The research population was 65 diabetes researchers from 14 diabetes research centers throughout Iran. The research was carried out via the self-assessment tool for research institutes (SATORI), a valid and reliable tool. Focus group discussions were used to complete this tool. The data were analyzed using quantitative (descriptive method by Excel software) and qualitative approaches (thematic analysis) based on SATORI-extracted seven themes. Results: The mean of scores "the question of research," "knowledge production," "knowledge transfer," "promoting the use of evidence," and all aspects altogether were 2.48, 2.80, 2.18, 2.06, and 2.39, respectively. The themes "research quality and timeliness" and "promoting and evaluating the use of evidence" received the lowest (1.91) and highest mean scores (2.94), respectively. Except for the theme "interaction with research users" with a relatively mediocre scores (2.63), the other areas had scores below the mean. Conclusions: The overall status of diabetes KT in Iran was lower than the ideal situation. There are many challenges that require great interventions at the organizational or macro level. To reinforce diabetes KT in Iran, it should hold a more leading and centralized function in the strategies of the country's diabetes research system.
INTRODUCTION
Billions of dollars worldwide are spent annually on biomedical research, [1, 2] but one of the research findings, which have been repeated in many researches on clinical services and health in the world, is the failure in the transfer of research into practice. As a result of this evidence-practice gap, patients have failed to properly take advantage of advances in health care. [1] [2] [3] Therefore, there is a need to eliminate the gap between the diagnosis and evidence-based ideal practices and treatments by professional specialists in the real world; this need has led to the emergence of a new field of research that is known as the knowledge translation (KT) research. One of the main issues addressed by this type of research is the identification of barriers hinder physicians to use evidence-based options and the methods to overcome these barriers. [4] KT is a concept which is developing along with an unprecedented global investment in health research; hence, it has generated a large volume of knowledge which has had low levels of application. The generated knowledge has not been adequately and properly put in action as and has not led to the formulation of new or progressive policies, products, and services. [5] The gap between the new knowledge and its application is also clear in chronic diseases, especially in diabetes. [6] Global epidemic of diabetes is a major challenge which is faced by health care service providers. [7] Without a doubt, control of diabetes is a public health issue of high priority in the 21 st century. [8] Various reasons are proposed as the main causes of not achieving the treatment goals in diabetes including lack of adherence to knowledge products-based treatments. [6] Previous studies have revealed a significant gap between the quality of care for common conditions in diabetes and related evidence-based knowledge products. [9] These studies which have been conducted in a variety of environments indicate that diabetes care in the real world often does not adhere to the standards of evidence-based practice. [10] In fact, although new evidence provide effective interpositions to hinder or put over diabetes in risk groups, translating these interpositions into clinical act is the main challenge to be faced in the next steps. [8] Therefore, the majority of researchers believe and argued that research-based diabetes has the potential to reduce variability in the performance and increase effectiveness and efficiency of care services for diabetic patients. [11, 12] Indeed, it denotes that there is a need for a better understanding the methods used to implement and maintain evidence-based diabetes care in the real world. [10] Specific obstacles to evidence-based diabetes challenge should be identified and addressed in the field of KT research. Diabetes KT research is a subject area that its outcomes and results can help prevent further deaths and complications. However, despite the substantial lessons learned about the methods of promoting diabetes KT, documentations related to care seem to be suboptimal. [10] In Iran, national studies have approximated a considerable level for the spread of diabetes in the country (7.7% in 2005 and 7.8% in 2007). On the other hand, more than 45% of cases the disease is not diagnosed. [13] Another study has reported that the prevalence of diabetes is about 5-8%, with an annual increase of 5000 patients/year. [14] However, the more important point is that Iran also is facing a difference between the production and utilization of the knowledge of diabetes. [6] In Iran, a decade of work in the field of evidence-based practices, along with other results, has shown the need for the use and transfer of health knowledge. In addition, it highlights the need to use the knowledge products tailored for the needs of users and to provide evidence-based health system. [15] Although, in recent decades, the importance of research in the health system in Iran has been highlighted and increased, we cannot explicitly accommodate the research activities with the necessities of the health sector. [16] Iranian research centers and universities were looking for the different ways to improve their KT activities; although pursuant to the previous studies, these proceedings were not organized or integrated. [17] Previous studies have shown that in addition to factors including relationships between researchers and policy makers, stewardship is the most incisive factor in KT. [18] Other studies show that further to individual factors, organizational factors also influence on KT activities in research centers. [19] [20] [21] The current study was designed to assess the status of diabetes KT in Iranian diabetes research centers to find out the strengths and weaknesses of principal institutes undertake producing and disseminating diabetes knowledge in Iran as a developing country. This could help diabetes research decision and policy makers to specify the types of action to be taken at each level of the diabetes research system.
METHODS

Settings and design
This was a survey that executed in 2015 by concurrent mixed methods approach in a descriptive, cross-sectional method. The research population in this study consisted of 65 researchers in the field of diabetes studies who were working in 14 diabetes research centers/institutes throughout Iran. The participants were selected via the census.
(TUMS) entitled as the self-assessment tool for research institutes (SATORI). Minor changes were made in this tool. This tool was developed for the self-assessment of KT from the perspective of research institutes, [22] and previously, it has been used for the evaluation of the status of KT in some studies. [19] [20] [21] Despite the confirmation of the validity and reliability of the tool in previous studies, [19] [20] [21] [22] in this study, face and content validity were again confirmed by 10 experts of KT and diabetes; moreover, its reliability was verified via internal consistency check and the alpha was calculated to be 0.92. The SATORI uses a Likert scale from 1 to 5 for making comparisons, where 1 represents the lowest level of attention and 5 shows the greatest level of attention given to each item mentioned in the tool. The tool consisted of 50 items in four KT domains: "The question of research" (12 items), "knowledge production" (9 items), "knowledge transfer" (25 items), and "promoting the use of evidence" (4 items). Every item of this tool evaluated at least one of the aspects affecting KT.
Data collection
To complete this self-assessment tool, we used focus group discussions (FGDs) and consensus which was carried out by 65 of 75 researchers at the diabetes research centers/institutes. No special sampling method was used, and the participants were included via the census. Two FGDs were held in each of the 10 centers/institutes, and 4 centers/institutes held one FGD. Sessions were directed by research team members, or by a facilitator that nominated on behalf of centers/institutes already. All sessions were audio-recorded and transcribed word by word. Data collection was conducted in 2015.
Data analysis
The collected data were analyzed using quantitative and qualitative approaches. Based on SATORI-extracted seven themes in previously conducted studies [19] [20] [21] [22] and by thematic analysis method, the results was analyzed qualitatively. For quantitative analysis, after the initial combination of items collected in the FGDs, using a subset of the items, the mean and standard deviation of each theme were calculated in descriptive statistical methods by Excel 2013 software for all diabetes research centers/institutes. In fact, the quantitative data were the complement of the qualitative findings.
RESULTS
The results of the study are presented in two qualitative and quantitative sections, which are complementary for each other. FGDs participants were also asked to provide information/comments relevant to both qualitative and quantitative parts of the study. It is notable that out of 65 participants in the current survey, 100% was affiliated to research institutes/centers. Sixty percent of them were male, 95.38% were full-time faculty members, and 50.76% were aged 40-50. Moreover, 84.61% of participants had the experience of membership in research councils of the hospitals, schools, and universities.
Qualitative section Priority setting
We found that in many cases, research priorities had been set by Ministry of Health and Medical Education (MoHME). In recent years and after the establishment of the "Iranian National Diabetes Research Network (INDIRAN)" in some cases, the diabetes research priorities had been determined and declared by this network. However, in a few number of cases, some of the priorities are set through meetings with stakeholders, including nongovernmental organizations. Hence, it can be found that many of these research centers/institutes have no accurately defined mechanism for determining research priorities. As a result, participants believed that the priority setting process is not clear and defined, and the researches are often conducted without considering the needs of users and without their active participation.
"It rarely happens that someone asks us about our true research priorities." "Priorities determined by the Diabetes Research Network usually not operational." "I do not remember any meeting held with stakeholders to ask for their participation in determining research priorities."
Research quality and timeliness
Most diabetes researchers believe that their research has an acceptable quality, and the users can trust the findings of the researches conducted in the research centers/ institutes. However, their opinions about assurance and quality control of research were various and different. Most of them believed that the situation of these two factors depends on the amount and source of funding.
"The fact that many bodies outside the research center give us orders for conducting researches for them indicates that the quality of our research is good, and they have confidence in our work."
There were different points of view about the timeliness of research because the reported time to review the proposals varied depending on the type of research and its budget. In addition, the time spent to present the results of the research was different due to these two factors, and sometimes due to the educational level of students who were carrying out the research projects (master, general practitioner, and PhD). However, in some cases, the timeliness of the research was one of the strengths pointed out by the participants. "I and my other colleagues believe that the speed of accepting the proposals is satisfactory. Of course, we also observe the time specified for the research and the authorities of the research centers and organizations who ordered the researches are satisfied with this aspect."
Majority of the participants believed that there is a long time interval between the completions of a study and publish research results in scientific journals. From the perspective of researchers, this long time gap led to the loss of value of information and research results; consequently, it reduces their value and capacity for designing and implementing KT interventions.
"It happens frequently that we do a research in 6 months, but sometimes it takes 2 years from the moment of submission to the publication which wastes the time."
Researchers' knowledge translation capacities
The researchers were not aware of KT techniques and had no skills required in this area. The majority of researchers working only wanted to publish their papers in the journals, presented their findings at seminars and conferences, and eventually transferred their knowledge to students and their colleagues. Furthermore, there was no comprehensive list of the users of the researches while it is one of the requirements for promoting KT. In addition, most researchers were not equipped with communication skills or could not benefit from these skills. Nevertheless, communication skills are among the major requirements of KT.
"Capacity building for KT does not receive much attention in our research center as it should be. There are some suggestions which are not much applicable in practice." "While there is a vivid need to report research results to all stakeholders, there is no particular training in this area."
Interaction with research users
Poor interaction between researchers and the users of research findings was reported as one of the weaknesses of KT in many diabetes research institutes/centers. "Not only my fellow colleagues, but also officials and authorizes in the research centers are reluctant to have a free flow of scientific information generated in the diabetes research centers; and sometimes they even do not believe this issue."
One of the most important tools to interact with users of researches is a comprehensive and applied database of organizations that potentially may take advantage of the findings obtained by diabetes research centers/institutes; however, considering the views of the participants, such a list was often not available. However, considering the research collaboration networks, INDIRAN almost was able to bring together the people working in different areas of diabetes. In addition, the researchers who participated in our study highlighted the good interaction performance of the "Iranian Databank of Diabetes and Metabolic Disorders" which was founded by the INDIRAN.
"We do not have a proper knowledge about the population that is using the results of diabetes researches." "The establishment of the Diabetes Research Network was an important step for facilitating the communication between researchers in the first place and between researchers and users of research results in the second place."
In addition, the researchers very rarely involved stakeholders in research projects. Active participation in activities, such as communicating with the media and meetings with decision-makers to transfer research results to its users, was done very rarely.
"The interaction between diabetes researchers and communication channels, including National Broadcasting is not good. However, I think the broadcasting the results of studies of diabetes researches for the people at National Broadcasting in not less valuable than the publication in specialized journals."
The facilities and prerequisites of knowledge translation
According to the views of the researchers, inadequate budget was one of the main reasons for the lack of activity in the field of KT. However, although some diabetes research centers/institutes did not have any problem in terms of total research budget, a majority of them did not allocate any part of the budget to KT-related activities which should be a part of the project. MoHME did not spend much budget on KT processes.
"No special budget is allocated specifically for the transfer of research results; even in case of allocating a budget, its distribution is not managed well." "It is attractive that although the Ministry of Health suggests the topics for the research and, in fact, determines the priorities by its own, but it does not make it clear whether there is any budget to transfer the results or not. Indeed, the answer is no."
There was not any individual or structure in diabetes research centers/institutes with a defined job description to work as a knowledge broker. Furthermore, researchers were not able to benefit from the skills of professionals who were familiar with KT skills. Only in a research center, a series of KT workshops was held for scholars and researchers working in the center.
"There is no qualified person or body involved in the KT processes in the process of doing research to cooperate with researchers and provide support or guidance for them to facilitate the transfer of research results."
Another barrier to KT that researchers noted was the lack of enough time to spent on KT processes. More than half of them pointed out that they had not enough time to prepare the content required for KT. "Teaching, research, and sometimes administrative responsibilities do not leave much time for us to spend on KT activities."
Processes and regulations supporting knowledge translation
It is obvious that carrying out customer-oriented researches, as a means to facilitate KT, needs some regulations. This is defined in about half of the diabetes research centers/institutes, yet most of the researchers were not aware of it.
"There are many officials and authorities who constantly speak about the importance of the transfer of research results, but the question is whether they have prepared any regulation to support the process? Maybe there are some laws and regulation but we are not aware of them." "I recently learned quite by chance that there is a set of rules for facilitating this process (KT)."
In most cases, obtaining financial support from outside the research center is not desirable; the main reason is the administrative barriers on both sides. Taking help from the sector outside the organizations is a very time-consuming and tedious process so that the researchers usually are not willing to use this option.
"With reference to funding provided by the entities outside the research centers, they have so many bureaucratic challenges for the researchers that at the end the researchers prefer to give up."
The lack of specific mechanisms or flowchart to transfer the results of a project is one of the main obstacles to carrying out such activities in diabetes research centers/ institutes. In fact, there is no determined process for specifying which research findings and in what method should be transferred to the target audiences. "I still do not know which flowchart should be used as the framework to carry out a KT process in the institute; above all, I think there is no such a thing at all."
Only a few researchers believed that there were laws to protect intellectual property rights.
"Recently, some fairly good laws have been passed and approved to protect intellectual property rights."
In the studied diabetes research centers/institutes, there was no law or regulation for evaluating KT activities conducted by researchers.
"When there is no certain rule to assess the activities related to the transfer of research results, it is usual that the researcher has no incentive to involve in these activities."
Promoting and evaluating the use of evidence
Only in a few cases in diabetes research centers/institutes, the educational programs on evidence-based decision making were provided on a fairly regular basis for some groups of researchers and decision-makers. In most research centers, the capacity building programs for utilizing evidence were held only for target audiences inside the research center/institute, and they had no program for the external target audiences.
"In case of holding any program for KT capacity building, it is mainly for users inside the research institute not for those outside the institute."
It seems that because of some neglects by decision-makers in the clinical field, many researchers do not pay much attention to the use of the results of a project and the effectiveness of the results in the decision-making process.
"No matter whether we present our results to decision-makers or not, they do not use them in their decisions. So it is natural that this is not important for us as well."
One of the major reasons for researchers' reluctance to submit the results of their research to decision-makers is the lack of a monitoring and evaluation system to assess the outcomes of the use of research evidence and the resulting changes in the behaviors. This in turn is due to the fact that assessing the behavioral changes in decision-makers is a time-consuming process, and above all, the managerial status of decision-makers is rapidly changing.
"When we want to see the outcomes of the utilization of research results and to know which problems are solved, soon we will be informed that the decision-maker is changed and is replaced by someone else."
Aside from the fact that many diabetes research centers/ institutes did not allocate specific funding for the development of knowledge products, (such as systematic reviews and clinical guidelines); more importantly, even if they were to develop, there is no guarantee to ensure that health service providers take advantage of the products; moreover, there is no tool and method for evaluating them.
"Although a lot of time and cost is spent on developing clinical guidelines for diabetes, unfortunately, there is not a satisfactory level of utilization in practice. Even when they are used, there is no way to measure the outcomes."
Quantitative section
The quantitative status of KT activities is shown in Tables 1-4 . The mean score and standard deviation of each item of SATORI for all diabetes research centers/ institutes are presented in the tables. The means score of "the question of research," "knowledge production," "knowledge transfer," and "promoting the use of evidence" were 2.48, 2.80, 2.18, and 2.06, respectively. This means that among all the aspects of KT, only "knowledge production" had a relatively good status, and the rest had an undesirable status. Finally, the mean score of all the aspects altogether was 2.39.
First part (the question of research)
Is the diabetes research center/institute able to identify the needs of decision-makers who use the results of the researches [ Table 1 ]?
Second part (knowledge production)
Does diabetes research center/institute produce evidence that are usable in its decision-making [ Table 2 ]?
Third part (knowledge transfer)
Are there any appropriate mechanisms for presenting the results of the researches conducted in the diabetes research center/institute to the targeted audiences [ Table 3 ]?
Fourth part (promoting and evaluating the use of evidence)
Does the diabetes research center/institute provide a condition for decision-makers to use research results better [ Table 4 ]?
As it was observed, in each of the four tables, from top to bottom, the level of attention paid by the research center/institute decreased, respectively.
For more quantitative analysis, seven themes listed in the qualitative part were used. For each diabetes research center/institute, the mean scores for each theme were estimated based on the scores obtained for its items. Ultimately, the mean score and standard deviation of the participating centers were presented in seven areas [ Table 5 ].
Based on the mean score of all diabetes research institutes/centers, the theme "research quality and timeliness" received the highest score (2.94) while the theme "promoting and evaluating the use of evidence" received the lowest score (1.91). Among the other areas, except for the theme "interaction with research users" that received a relatively mediocre score (2.63), the other areas, with a relatively more or less equal power, had not an ideal status.
DISCUSSION
The findings of this study showed that despite an increase in the number of acceptable researches and in scientific publications in recent years in Iran; [23] [24] [25] [26] however, the application of this knowledge at diabetes, as one of the There is an acceptable time interval between "determining the subject of the research" and "the start of the research" (the process of reviewing the proposal) Contd... most important subspecialty fields of medicine, is not desirable in Iran. These findings are consistent with previous findings of similar studies conducted in TUMS as the largest medical university in Iran, [19] in Eastern Mediterranean countries that Iran is also part of them, [20] and in the field of Iranian nursing. [21] In our research center, there are some criteria and guidelines that determine which of the research results should be transferred to target groups (other than researchers and organizations that provide resources for research)
Processes and regulations supporting KT For the transfer of research-based knowledge, our research center has some regular programs and meetings with specialized and public media and the target audience groups (such as the journals published for women and youth)
Processes and regulations supporting KT
The researchers in our research center have enough incentives for knowledge transfer (including the encouragement, awards, and appropriate rules for promotion)
Processes and regulations supporting KT The style of the scientific journals, in which papers resulting from our studies are published, is so that, if necessary, decision-makers can easily obtain the "actionable message" of the research
Processes and regulations supporting KT The findings of this study can be divided into three categories: First category: Areas in need of too much attention, including "promoting and evaluating the use of evidence" and "processes and regulations supporting KT" areas; second category: Areas needing much attention including "facilities and prerequisites of KT," "priority setting," and "researchers' KT capacities" areas; and finally, the third category: Areas in need of average attention including "interaction with research users" and "research quality and timeliness" areas. Unfavorable status of KT in diabetes research centers/institutes in Iran seems due to the weaknesses, mainly in the areas of the first and second categories. Given that other studies [19] [20] [21] have attained fairly similar results; therefore, the above-mentioned areas are in need of effective interventions.
In the area of "promoting and evaluating the use of evidence," since the transfer activities are not carried out well, and therefore, there has been no promotion or evaluation of evidence, the low score received by this domain should not be surprising. On the other hand, in "processes and regulations supporting KT," it seems that the design of some regulations can encourage researchers to increase their KT activities. In pioneer countries, there are some regulations to include KT activities in standards designed for the promotion, intellectual property rights, and awarded prizes for KT. [20] The score obtained for "facilities and prerequisites of KT" theme show that this area needs to receive more attention from management system and interventions at the national level.
The low score of "priority setting" suggests that despite efforts to improve the priority setting, [20] it seems that the priority setting activities do not receive much attention in low-and middle-income countries. Other studies executed in the region also endorses our results. [27, 28] Because the budget assigned to research is usually downward in these countries, it is even more important to do diabetes research as well as on the national and local preferences. One of the reasons for the deficiency of research on health preferences may be because of the gap between evidence producer centers (especially universities) and decision-makers in the health sector. [21] It is believed that the holding meetings periodically for priority setting can help healthcare organizations to overcome these shortcomings. [19] It is an obstacle that has been overcome with the creation of knowledge networks. [21] This probably was one of the reasons for the establishment of INDIRAN. This network was established by diabetes research center at TUMS; it acts as an integrated and systematic national framework to encourage research on various aspects of diabetes. [29] Although one of the objectives and functions of INDIRAN was to set the research priorities of diabetes in Iran, according to the results of this study, it seems that the network has not been successful in achieving this goal.
The low score of "researchers' KT capacities" suggests that this area needs further efforts including KT capacity building in diabetes research. Educational programs can be effective for this purpose. In addition, diabetes researchers as well as decision-makers can be empowered through using the services of knowledge brokers. [21, 30, 31] The status of "interaction with research users" was relatively good in the studied diabetes research centers/ institutes. In this respect, the results were not in line with the results of studies by other studies. [19] [20] [21] 28] The difference may be attributed to the presence of INDIRAN. It seems INDIRAN has almost brought together the people from different areas and fields of diabetes research, leading to greater interaction between them. One of the goals of the network is to identify research teams working in the field of diabetes in Iran and to initiate the interaction between them. [29] Previous studies have shown that only a small number of researchers use active techniques to disseminate the results of their research. [19] [20] [21] 32, 33] This was also one of the results of this study and it suggested that systematic efforts are needed to stimulate researchers to deliver their messages to users and create a suitable environment for KT activities. Apparently, there is no problem with regard to "research quality and timeliness" in diabetes. Almost all of participants gave a relatively good score to this area. In this respect, the findings of this study were consistent with other studies. [19] [20] [21] Of course, part of the score obtained for this area may be due to researchers' bias for rating their activities. However, evidence suggests a growing trend of research and research products all over the country; hence, it seems that this area is not in need of an urgent intervention.
To strengthen the KT activities of researchers, Jacobson et al. have proposed to conduct interventions at the organizational level in the following areas: Recruitment and promotion rules, budget and resource allocation, improvements in the structures, shifting the focus to the policies of KT, firm commitment to KT, training KT skills to students, recruiting researchers with the required skills, documentation, standardization and promotion of KT activities, and planning and promoting the use of evidence. [34] The establishment of research networks is another attempt to bring together researchers and potential users and increase their interaction. [20] In this regard, as previously mentioned, one of the most important activities in the field of diabetes research in Iran was the establishment of INDIRAN. The network has several objectives and functions in order to improve diabetes KT, including improving the quality and the quantity of diabetes research, running workshops and training sessions for diabetes research teams, the development of standard Iranian Diabetes Guidelines, and developing a software to support and facilitate clinical decision making on diabetes (Hakim software). [29] Although according to the findings of this study, it seems at least in the dimensions related to KT, this network has not been successful as it should.
Obviously, there are some failures and shortcomings in the use of research evidence for informed decision-making in health care by all the key decision-making groups in developed and developing countries as well as in primary care and specialized care. [3, 35] Therefore, KT strategies may be different for different target user audiences, and the type of knowledge transfer can also vary; hence, there is a need for a better understanding of different decision-makers and their needs. [3] In the case of diabetes, although there are some algorithms for diabetes care, they may be difficult to be followed by physicians because there are certain challenging issues such as diabetes KT challenges. As a result, the health care system often fails to reach the predefined global quality standards of diabetes management. [7] CONCLUSIONS There were many deficiencies in various portions of diabetes KT in Iran. The reality that there are deficiencies in approximately whole of surveyed areas leads to conclude that planning for and supporting KT does not happen at the organizational or so-called macro level in the diabetes research system primarily. However, in spite the efforts being made in some areas to improve the status, there are many challenges that require great interventions at the organizational or macro level. Accordingly, the subject should be observing in stewardship and policymaking at the organizational or macro level, followed by sketching and implementation at the research centers level. In spite the diversity in the contexts, there are many likenesses in the diabetes research institutes/centers included in this study. In order to reinforce diabetes KT in Iran, it should hold a more leading and centralized function in the strategies of the country's diabetes research system.
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